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Abstract

This chapter explores the potential of marine-based polysaccharides in nose-to-brain drug delivery

systems, focusing on their applications for treating central nervous system (CNS) disorders. Marine

polysaccharides, including alginates, chitosan, and carrageenans, offer unique advantages due to their

natural biocompatibility, biodegradability, and ability to form gels with desirable mechanical properties

for drug delivery. These polysaccharides exhibit excellent mucoadhesive properties, enhancing the

sustained release and absorption of therapeutic agents through the nasal mucosa. They can effectively

bypass the blood-brain barrier (BBB) via olfactory and trigeminal nerve pathways, providing a

noninvasive alternative to traditional drug delivery methods. The chapter highlights various synthesis

strategies for marine polysaccharide-based hydrogels, including chemical crosslinking and physical

stimuli-responsive gelation, and discusses their combination with nanoparticles for enhanced drug

release and targeting. In vitro and in vivo studies demonstrate the successful application of these

systems in nose-to-brain (N2B) drug delivery, with improved drug retention, reduced side effects, and

enhanced therapeutic effects. While challenges remain in improving mechanical strength and

optimizing drug release profiles, marine polysaccharides offer great promise as drug carriers for CNS

treatments. Further research and development are essential to realize their full potential for treating

neurological diseases.

Log in

Marine-Based Polysaccharides in Nose-to-Brain
Drug Delivery
Chapter First Online: 02 January 2026

pp 153–172 Cite this chapter

Multifunctional Marine
Polysaccharides

https://link.springer.com/
https://idp.springer.com/auth/personal/springernature?redirect_uri=https://link.springer.com/chapter/10.1007/978-981-95-4126-3_6
https://link.springer.com/book/10.1007/978-981-95-4126-3


 This is a preview of subscription content, log in via an institution  to check access.

Access this chapter

Subscribe and save

Springer+ from €37.37 /Month

Buy Now

Chapter EUR 29.95

Price includes VAT (India)

eBook EUR 149.79

Hardcover Book EUR 179.99

Tax calculation will be finalised at checkout

Purchases are for personal use only

Institutional subscriptions 

Explore related subjects
Discover the latest articles, books and news in related subjects, suggested using machine learning.

Log in via an institution

Starting from 10 chapters or articles per month

Access and download chapters and articles from more than 300k books and 2,500 journals

Cancel anytime

View plans 

Available as PDF

Read on any device

Instant download
Own it forever

Buy Chapter 

https://wayf.springernature.com/?redirect_uri=https%3A%2F%2Flink.springer.com%2Fchapter%2F10.1007%2F978-981-95-4126-3_6
https://www.springernature.com/gp/librarians/licensing/agc/ebooks
https://www.springernature.com/gp/librarians/licensing/agc/ebooks
https://wayf.springernature.com/?redirect_uri=https%3A%2F%2Flink.springer.com%2Fchapter%2F10.1007%2F978-981-95-4126-3_6
https://link.springer.com/product/springer-plus


Bioconjugate Chemistry Bioinspired Materials Biopolymers Polyhydroxyalkanoates

Polysaccharide sequencing Polysaccharide-Based Drug Delivery Systems

References

Bhatnagar I, Kim SK. Immense essence of excellence: marine microbial bioactive compounds. Marine

drugs. 2010 Oct 15;8(10):2673–701.

Karthikeyan A, Joseph A, Nair BG. Promising bioactive compounds from the marine environment and

their potential effects on various diseases. Journal of Genetic Engineering and Biotechnology. 2022 Dec

1;20(1):14.

El-Regal MA, Satheesh S. Biodiversity of Marine Ecosystems. Marine Ecosystems: A Unique Source of

Valuable Bioactive Compounds. 2023 Nov 6;3:1–42.

Paul SI, Majumdar BC, Ehsan R, Hasan M, Baidya A, Bakky MA. Bioprospecting potential of marine

microbial natural bioactive compounds. Journal of Applied Biotechnology Reports. 2021 Jun 1;8(2):96–

108.

Kim SK, editor. Marine microbiology: bioactive compounds and biotechnological applications. John

Wiley & Sons; 2013 Jun 21.

Debbab A, Aly AH, Lin WH, Proksch P. Bioactive compounds from marine bacteria and fungi. Microbial

biotechnology. 2010 Sep;3(5):544–63.

Ahmed N, Sheikh MA, Ubaid M, Chauhan P, Kumar K, Choudhary S. Comprehensive exploration of

marine algae diversity, bioactive compounds, health benefits, regulatory issues, and food and drug

applications. Measurement: Food. 2024 Mar 30:100163.

Banday AH, ul Azha N, Farooq R, Sheikh SA, Ganie MA, Parray MN, Mushtaq H, Hameed I, Lone MA.

Exploring the potential of marine natural products in drug development: A comprehensive review.

Phytochemistry Letters. 2024 Feb 1;59:124–35.

https://link.springer.com/subjects/bioconjugate-chemistry
https://link.springer.com/subjects/bioinspired-materials
https://link.springer.com/subjects/biopolymers
https://link.springer.com/subjects/polyhydroxyalkanoates
https://link.springer.com/subjects/polysaccharide-sequencing
https://link.springer.com/subjects/polysaccharide-based-drug-delivery-systems


Snelgrove PV. An ocean of discovery: Biodiversity beyond the census of marine life. Planta medica.

2016 Jun;82(09/10):790–9.

Sugumaran A, Pandiyan R, Kandasamy P, Antoniraj MG, Navabshan I, Sakthivel B, Dharmaraj S,

Chinnaiyan SK, Ashokkumar V, Ngamcharussrivichai C. Marine biome-derived secondary

metabolites, a class of promising antineoplastic agents: A systematic review on their classification,

mechanism of action and future perspectives. Science of the Total Environment. 2022 Aug

25;836:155445.

Giddings LA, Newman DJ, Giddings LA, Newman DJ. Bioactive compounds from marine

extremophiles. Springer International Publishing; 2015.

Subramani R, Aalbersberg W. Culturable rare Actinomycetes: diversity, isolation and marine natural

product discovery. Applied microbiology and biotechnology. 2013 Nov;97:9291-321.

Egan S, Thomas T, Kjelleberg S. Unlocking the diversity and biotechnological potential of marine

surface associated microbial communities. Current opinion in microbiology. 2008 Jun 1;11(3):219–25.

Conte M, Fontana E, Nebbioso A, Altucci L. Marine-derived secondary metabolites as promising

epigenetic bio-compounds for anticancer therapy. Marine drugs. 2020 Dec 31;19(1):15.

Sable R, Parajuli P, Jois S. Peptides, peptidomimetics, and polypeptides from marine sources: a wealth

of natural sources for pharmaceutical applications. Marine drugs. 2017 Apr 22;15(4):124.

Poli A, Finore I, Romano I, Gioiello A, Lama L, Nicolaus B. Microbial diversity in extreme marine

habitats and their biomolecules. Microorganisms. 2017 May 16;5(2):25.

Xu BL, Wang YY, Dong CM. Study on Marine actinomycetes and analysis of their secondary

metabolites. Life Res. 2023;6(4):18.

Nawaz T, Gu L, Fahad S, Saud S, Jiang Z, Hassan S, Harrison MT, Liu K, Khan MA, Liu H, El-Kahtany

K. A comprehensive review of the therapeutic potential of cyanobacterial marine bioactives: Unveiling

the hidden treasures of the sea. Food and Energy Security. 2023 Sep;12(5):e495.



Trapani A, Corbo F, Agrimi G, Ditaranto N, Cioffi N, Perna F, Quivelli A, Stefàno E, Lunetti P, Muscella

A, Marsigliante S. Oxidized alginate dopamine conjugate: in vitro characterization for nose-to-brain

delivery application. Materials. 2021 Jun 23;14(13):3495.

Nafee N, Ameen AE, Abdallah OY. Patient-friendly, olfactory-targeted, stimuli-responsive hydrogels

for cerebral degenerative disorders ensured> 400% brain targeting efficiency in rats. AAPS

PharmSciTech. 2020 Nov 22;22(1):6.

Clementino A, Climani G, Bianchera A, Buttini F, Sonvico F. Polysaccharides: New Frontiers for Nasal

Administration of Medicines. Polysaccharides. 2025a Jan 15;6(1):6.

Hao J, Zhao J, Zhang S, Tong T, Zhuang Q, Jin K, Chen W, Tang H. Fabrication of an ionic-sensitive in

situ gel loaded with resveratrol nanosuspensions intended for direct nose-to-brain delivery. Colloids

and Surfaces B: Biointerfaces. 2016 Nov 1;147:376–86.

Kaur P, Garg T, Rath G, Goyal AK. In situ nasal gel drug delivery: A novel approach for brain targeting

through the mucosal membrane. Artificial cells, nanomedicine, and biotechnology. 2016 May

18;44(4):1167–76.

Majgainya S, Soni S, Bhat P. Novel approach for nose-to-brain drug delivery bypassing blood brain

barrier by pressurized olfactory delivery device. J App Pharm. 2015 Jul;7(3):148–63.

Sonvico F, Clementino A, Buttini F, Colombo G, Pescina S, Stanisçuaski Guterres S, Raffin Pohlmann A,

Nicoli S. Surface-modified nanocarriers for nose-to-brain delivery: from bioadhesion to targeting.

Pharmaceutics. 2018 Mar 15;10(1):34.

Bonaccorso A, Musumeci T, Serapide MF, Pellitteri R, Uchegbu IF, Puglisi G. Nose to brain delivery in

rats: Effect of surface charge of rhodamine B labeled nanocarriers on brain subregion localization.

Colloids and Surfaces B: Biointerfaces. 2017 Jun 1;154:297–306.

Lombardo R, Musumeci T, Carbone C, Pignatello R. Nanotechnologies for intranasal drug delivery: an

update of literature. Pharmaceutical development and technology. 2021 Sep 14;26(8):824–45.



Yagi H, Tomono T, Abe K, Tsutsumi Y, Makabe M, Mitsuhashi H, Kimura T, Kobayashi H, Miyata K,

Shigeno K, Sakuma S. Validation of the Absorption-Enhancing Ability of Oligoarginines Grafted onto a

Backbone of Hyaluronic Acid through Animal Studies from Rodents to Primates. Molecular

Pharmaceutics. 2024 May 28.

Cote B, Rao D, Alany RG, Kwon GS, Alani AW. Lymphatic changes in cancer and drug delivery to the

lymphatics in solid tumors. Advanced Drug Delivery Reviews. 2019 Apr 1;144:16–34.

Spindler LM, Feuerhake A, Ladel S, Günday C, Flamm J, Günday-Türeli N, Türeli E, Tovar GE,

Schindowski K, Gruber-Traub C. Nano-in-micro-particles consisting of PLGA nanoparticles

embedded in chitosan microparticles via spray-drying enhances their uptake in the olfactory mucosa.

Frontiers in Pharmacology. 2021 Sep 1;12:732954.

Yui T, Uto T, Ogawa K. Molecular and Crystal Structure of a Chitosan− Zinc Chloride Complex.

Nanomaterials. 2021 May 26;11(6):1407.

Su Y, Sun B, Gao X, Liu S, Hao R, Han B. Chitosan hydrogel doped with PEG-PLA nanoparticles for the

local delivery of miRNA-146a to treat allergic rhinitis. Pharmaceutics. 2020 Sep 23;12(10):907.

Li P, Zhou C, Rayatpisheh S, Ye K, Poon YF, Hammond PT, Duan H, Chan-Park MB. Cationic

peptidopolysaccharides show excellent broad-spectrum antimicrobial activities and high selectivity.

Advanced Materials. 2012 Aug 8;24(30):4130.

Clementino A, Climani G, Bianchera A, Buttini F, Sonvico F. Polysaccharides: New Frontiers for Nasal

Administration of Medicines. Polysaccharides. 2025b Jan 15;6(1):6.

Finetti L, Benetti L, Leyria J, Civolani S, Bernacchia G. Topical delivery of dsRNA in two hemipteran

species: Evaluation of RNAi specificity and non-target effects. Pesticide Biochemistry and Physiology.

2023 Jan 1;189:105295.

Patharapankal EJ, Ajiboye AL, Mattern C, Trivedi V. Nose-to-Brain (N2B) Delivery: An Alternative

Route for the Delivery of Biologics in the Management and Treatment of Central Nervous System

Disorders. Pharmaceutics. 2023 Dec 31;16(1):66.



Adscheid SA, Türeli AE, Günday-Türeli N, Schneider M. Nanotechnological approaches for efficient

N2B delivery: from small-molecule drugs to biopharmaceuticals. Beilstein Journal of Nanotechnology.

2024 Nov 12;15(1):1400–14.

Du L, Chen L, Liu F, Wang W, Huang H. Nose-to-brain drug delivery for the treatment of CNS disease:

New development and strategies. International Review of Neurobiology. 2023 Jan 1;171:255–97.

Saha P, Kathuria H, Pandey MM. Intranasal nanotherapeutics for brain targeting and clinical studies in

Parkinson's disease. Journal of Controlled Release. 2023 Jun 1;358:293–318.

Ogawa K, Kato N, Kawakami S. Recent strategies for targeted brain drug delivery. Chemical and

Pharmaceutical Bulletin. 2020 Jul 1;68(7):567–82.

Okmen Altas B, Kalaycioglu GD, Lifshiz-Simon S, Talmon Y, Aydogan N. Tadpole-Like Anisotropic

Polymer/Lipid Janus Nanoparticles for Nose-to-Brain Drug Delivery: Importance of Geometry,

Elasticity on Mucus-Penetration Ability. Molecular pharmaceutics. 2024 Jan 2;21(2):633–50.

Mwema A, Muccioli GG, Des Rieux A. Innovative drug delivery strategies to the CNS for the treatment

of multiple sclerosis. Journal of Controlled Release. 2023 Dec 1;364:435–57.

Haasbroek-Pheiffer A, Viljoen A, Steenekamp J, Chen W, Hamman J. An ex vivo investigation on drug

permeability of sheep nasal epithelial tissue membranes from the respiratory and olfactory regions.

Current Drug Delivery. 2024 Jan 1;21(1):115–25.

Bennion DM, Jones CH, Dang AN, Isenberg J, Graham JT, Lindblad L, Domenig O, Waters MF, Poglitsch

M, Sumners C, Steckelings UM. Protective effects of the angiotensin II AT2 receptor agonist compound

21 in ischemic stroke: a nose-to-brain delivery approach. Clinical Science. 2018 Mar 15;132(5):581–93.

Katare P, Pawar Medhe T, Nadkarni A, Deshpande M, Tekade RK, Benival D, Jain A. Nasal drug delivery

system and devices: an overview on health effects. ACS Chemical Health & Safety. 2024 Feb

9;31(2):127–43.

Ladel S, Schlossbauer P, Flamm J, Luksch H, Mizaikoff B, Schindowski K. Improved in vitro model for

intranasal mucosal drug delivery: Primary olfactory and respiratory epithelial cells compared with the



permanent nasal cell line RPMI 2650. Pharmaceutics. 2019 Aug 1;11(8):367.

Agnihotri TG, Dahifale A, Gomte SS, Rout B, Peddinti V, Jain A. Nanosystems at Nexus: Navigating

Nose-to-Brain Delivery for Glioblastoma Treatment. Molecular Pharmaceutics. 2025 Jan 8.

Laurienzo P. Marine polysaccharides in pharmaceutical applications: an overview. Marine drugs. 2010

Sep 2;8(9):2435–65.

Borgogna M, Bellich B, Cesàro A. Marine polysaccharides in microencapsulation and application to

aquaculture:“from sea to sea”. Marine drugs. 2011 Dec 8;9(12):2572–604.

Tudu M, Samanta A. Natural polysaccharides: Chemical properties and application in pharmaceutical

formulations. European Polymer Journal. 2023 Feb 7;184:111801.

Lee YE, Kim H, Seo C, Park T, Lee KB, Yoo SY, Hong SC, Kim JT, Lee J. Marine polysaccharides:

therapeutic efficacy and biomedical applications. Archives of Pharmacal Research. 2017 Sep;40:1006–

20.

Manivasagan P, Oh J. Marine polysaccharide-based nanomaterials as a novel source of

nanobiotechnological applications. International journal of biological macromolecules. 2016 Jan

1;82:315–27.

Venkatesan J, Anil S, Kim SK, Shim MS. Seaweed polysaccharide-based nanoparticles: Preparation and

applications for drug delivery. Polymers. 2016 Jan 26;8(2):30.

Beaumont M, Tran R, Vera G, Niedrist D, Rousset A, Pierre R, Shastri VP, Forget A. Hydrogel-forming

algae polysaccharides: From seaweed to biomedical applications. Biomacromolecules. 2021 Feb

12;22(3):1027–52.

Barbosa AI, Coutinho AJ, Costa Lima SA, Reis S. Marine polysaccharides in pharmaceutical

applications: Fucoidan and chitosan as key players in the drug delivery match field. Marine Drugs.

2019 Nov 21;17(12):654.



Rajasekaran J, Viswanathan P. Anti-bacterial and antibiofilm properties of seaweed polysaccharide-

based nanoparticles. Aquaculture International. 2023 Oct;31(5):2799–823.

Popa EG, Reis RL, Gomes ME. Seaweed polysaccharide-based hydrogels used for the regeneration of

articular cartilage. Critical Reviews in Biotechnology. 2015 Jul 3;35(3):410–24.

Khanna P, Kaur A, Goyal D. Algae-based metallic nanoparticles: Synthesis, characterization and

applications. Journal of microbiological methods. 2019 Aug 1;163:105656.

Besednova NN, Zaporozhets TS, Kuznetsova TA, Makarenkova ID, Kryzhanovsky SP, Fedyanina LN,

Ermakova SP. Extracts and marine algae polysaccharides in therapy and prevention of inflammatory

diseases of the intestine. Marine drugs. 2020 May 31;18(6):289.

Ghosh PR, Fawcett D, Sharma SB, Poinern GE. Production of high-value nanoparticles via biogenic

processes using aquacultural and horticultural food waste. Materials. 2017 Jul 25;10(8):852.

Lukova P, Katsarov P. Contemporary Aspects of Designing Marine Polysaccharide Microparticles as

Drug Carriers for Biomedical Application. Pharmaceutics. 2023 Aug 11;15(8):2126.

Oliveira MB, Mano JF. Polymer-based microparticles in tissue engineering and regenerative medicine.

Biotechnology progress. 2011 Jul;27(4):897–912.

Hussein HA, Nazir MS, Azra N, Qamar Z, Seeni A, Tengku Din TA, Abdullah MA. Novel drug and gene

delivery system and imaging agent based on marine diatom biosilica nanoparticles. Marine Drugs.

2022 Jul 27;20(8):480.

Miao T, Wang J, Zeng Y, Liu G, Chen X. Polysaccharide-based controlled release systems for

therapeutics delivery and tissue engineering: from bench to bedside. Advanced science. 2018

Apr;5(4):1700513.

Severino P, da Silva CF, Andrade LN, de Lima Oliveira D, Campos J, Souto EB. Alginate nanoparticles for

drug delivery and targeting. Current pharmaceutical design. 2019 Mar 1;25(11):1312–34.



Mondal S, Dorozhkin SV, Pal U. Recent progress on fabrication and drug delivery applications of

nanostructured hydroxyapatite. Wiley Interdisciplinary Reviews: Nanomedicine and

Nanobiotechnology. 2018 Jul;10(4):e1504.

Rescignano N, Fortunati E, Armentano I, Hernandez R, Mijangos C, Pasquino R, Kenny JM. Use of

alginate, chitosan and cellulose nanocrystals as emulsion stabilizers in the synthesis of biodegradable

polymeric nanoparticles. Journal of colloid and interface science. 2015 May 1;445:31–9.

Wang L, Hao F, Tian S, Dong H, Nie J, Ma G. Targeting polysaccharides such as chitosan, cellulose,

alginate and starch for designing hemostatic dressings. Carbohydrate Polymers. 2022 Sep

1;291:119574.

Saravanakumar K, Sathiyaseelan A, Mariadoss AV, Xiaowen H, Wang MH. Physical and bioactivities of

biopolymeric films incorporated with cellulose, sodium alginate and copper oxide nanoparticles for

food packaging application. International Journal of Biological Macromolecules. 2020 Jun 15;153:207–

14.

Carrion CC, Nasrollahzadeh M, Sajjadi M, Jaleh B, Soufi GJ, Iravani S. Lignin, lipid, protein, hyaluronic

acid, starch, cellulose, gum, pectin, alginate and chitosan-based nanomaterials for cancer

nanotherapy: Challenges and opportunities. International Journal of Biological Macromolecules. 2021

May 1;178:193–228.

Wang C, Gao X, Chen Z, Chen Y, Chen H. Preparation, characterization and application of

polysaccharide-based metallic nanoparticles: a review. Polymers. 2017 Dec 8;9(12):689.

Ahmed TA, Aljaeid BM. Preparation, characterization, and potential application of chitosan, chitosan

derivatives, and chitosan metal nanoparticles in pharmaceutical drug delivery. Drug design,

development and therapy. 2016 Jan 28:483–507.

Bodnar M, Hartmann JF, Borbely J. Preparation and characterization of chitosan-based nanoparticles.

Biomacromolecules. 2005 Sep 12;6(5):2521–7.



Pistone S, Goycoolea FM, Young A, Smistad G, Hiorth M. Formulation of polysaccharide-based

nanoparticles for local administration into the oral cavity. European Journal of Pharmaceutical

Sciences. 2017 Jan 1;96:381–9.

Cheng D, Jiang C, Xu J, Liu Z, Mao X. Characteristics and applications of alginate lyases: A review.

International Journal of Biological Macromolecules. 2020 Dec 1;164:1304–20.

Delair T. Colloidal polyelectrolyte complexes of chitosan and dextran sulfate towards versatile

nanocarriers of bioactive molecules. European Journal of Pharmaceutics and Biopharmaceutics. 2011

May 1;78(1):10–8.

Holtekjølen AK, Uhlen AK, Bråthen E, Sahlstrøm S, Knutsen SH. Contents of starch and non-starch

polysaccharides in barley varieties of different origin. Food Chemistry. 2006 Feb 1;94(3):348–58.

Mudgil D, Barak S, Khatkar BS. Guar gum: processing, properties and food applications—a review.

Journal of food science and technology. 2014 Mar;51:409–18.

Wang S, Wei Y, Wang Y, Cheng Y. Cyclodextrin regulated natural polysaccharide hydrogels for

biomedical applications-a review. Carbohydrate Polymers. 2023 Aug 1;313:120760.

Luo Y, Wang Q. Recent development of chitosan-based polyelectrolyte complexes with natural

polysaccharides for drug delivery. International journal of biological macromolecules. 2014 Mar

1;64:353–67.

Halder D, Das S, Joseph A. An insight into structure-activity relationship of naturally derived biological

macromolecules for the treatment of Alzheimer’s disease: a review. Journal of Biomolecular Structure

and Dynamics. 2024 Aug 12;42(12):6455–71.

Kumari R, Vivekanand V, Pareek N. Marine-Based Carbohydrates as a Valuable Resource for

Nutraceuticals and Biotechnological Application. InMarine Biochemistry 2022 Oct 12 (pp. 1-29). CRC

Press.



Ruocco N, Costantini S, Guariniello S, Costantini M. Polysaccharides from the marine environment

with pharmacological, cosmeceutical and nutraceutical potential. Molecules. 2016 Apr 27;21(5):551.

Bharathi D, Lee J. Recent Advances in Marine-Derived Compounds as Potent Antibacterial and

Antifungal Agents: A Comprehensive Review. Marine Drugs. 2024 Jul 29;22(8):348.

Author information

Authors and Affiliations
Bioorganic and Medicinal Chemistry Research Laboratory, Department of Pharmaceutical Sciences,

Sam Higginbottom University of Agriculture, Technology and Sciences, Prayagraj, Uttar Pradesh,

India

Shubhrat Maheshwari & Amita Verma

Department of Pharmacy, Faculty of Pharmacy, Integral University, Lucknow, Uttar Pradesh, India

Aditya Singh, Vaseem A. Ansari & Juber Akhtar

Department of Pharmaceutics, Parul Institute of Pharmacy, Faculty of Pharmacy, Parul University,

Vadodara, Gujarat, India

Bhupendra G. Prajapati

Corresponding author
Correspondence to Bhupendra G. Prajapati.

Editor information

Editors and Affiliations
Directorate of Health Services, Department of Health and Family Welfare, Kolkata, West Bengal,

India

Sougata Jana

Department of Chemistry, Indira Gandhi National Tribal University, Amarkantak, Madhya Pradesh,

India

Subrata Jana

Advanced Science and Technology Institute, Director of Chembiotech Research, Worcestershire,

Worcestershire, UK

John F. Kennedy

mailto:bhupendra.prajapati40731@paruluniversity.ac.in


Rights and permissions

Reprints and permissions

Copyright information

© 2026 The Author(s), under exclusive license to Springer Nature Singapore Pte Ltd.

About this chapter

Cite this chapter
Maheshwari, S., Singh, A., Verma, A., Ansari, V.A., Akhtar, J., Prajapati, B.G. (2026). Marine-Based Polysaccharides in

Nose-to-Brain Drug Delivery. In: Jana, S., Jana, S., Kennedy, J.F. (eds) Multifunctional Marine Polysaccharides.

Springer, Singapore. https://doi.org/10.1007/978-981-95-4126-3_6

.RIS .ENW .BIB

DOI

https://doi.org/10.1007/978-981-

95-4126-3_6

Published

02 January 2026

Publisher Name

Springer, Singapore

Print ISBN

978-981-95-4125-6

Online ISBN

978-981-95-4126-3

eBook Packages

Biomedical and Life Sciences

Biomedical and Life Sciences (R0)

Keywords

Marine polysaccharides Nose-to-brain drug delivery Alginates Chitosan Carrageenans

Central nervous system Blood-brain barrier Drug delivery systems Mucoadhesion Nasal drug delivery

Drug release Nanoparticles

Publish with us

Policies and ethics

https://s100.copyright.com/AppDispatchServlet?publisherName=SpringerNature&orderBeanReset=true&orderSource=SpringerLink&title=Marine-Based%20Polysaccharides%20in%20Nose-to-Brain%20Drug%20Delivery&author=Shubhrat%20Maheshwari%2C%20Aditya%20Singh%2C%20Amita%20Verma%20et%20al&contentID=10.1007%2F978-981-95-4126-3_6&copyright=The%20Author%28s%29%2C%20under%20exclusive%20license%20to%20Springer%20Nature%20Singapore%20Pte%20Ltd.&publication=eBook&publicationDate=2026&startPage=153&endPage=172&imprint=The%20Author%28s%29%2C%20under%20exclusive%20license%20to%20Springer%20Nature%20Singapore%20Pte%20Ltd.
https://citation-needed.springer.com/v2/references/10.1007/978-981-95-4126-3_6?format=refman&flavour=citation
https://citation-needed.springer.com/v2/references/10.1007/978-981-95-4126-3_6?format=refman&flavour=citation
https://citation-needed.springer.com/v2/references/10.1007/978-981-95-4126-3_6?format=endnote&flavour=citation
https://citation-needed.springer.com/v2/references/10.1007/978-981-95-4126-3_6?format=endnote&flavour=citation
https://citation-needed.springer.com/v2/references/10.1007/978-981-95-4126-3_6?format=bibtex&flavour=citation
https://citation-needed.springer.com/v2/references/10.1007/978-981-95-4126-3_6?format=bibtex&flavour=citation
https://link.springer.com/search?facet-content-type=%22Book%22&package=11642&facet-start-year=2026&facet-end-year=2026
https://link.springer.com/search?facet-content-type=%22Book%22&package=43708&facet-start-year=2026&facet-end-year=2026
https://link.springer.com/search?query=Marine%20polysaccharides&facet-discipline=%22Biomedicine%22
https://link.springer.com/search?query=Nose-to-brain%20drug%20delivery&facet-discipline=%22Biomedicine%22
https://link.springer.com/search?query=Alginates&facet-discipline=%22Biomedicine%22
https://link.springer.com/search?query=Chitosan&facet-discipline=%22Biomedicine%22
https://link.springer.com/search?query=Carrageenans&facet-discipline=%22Biomedicine%22
https://link.springer.com/search?query=Central%20nervous%20system&facet-discipline=%22Biomedicine%22
https://link.springer.com/search?query=Blood-brain%20barrier&facet-discipline=%22Biomedicine%22
https://link.springer.com/search?query=Drug%20delivery%20systems&facet-discipline=%22Biomedicine%22
https://link.springer.com/search?query=Mucoadhesion&facet-discipline=%22Biomedicine%22
https://link.springer.com/search?query=Nasal%20drug%20delivery&facet-discipline=%22Biomedicine%22
https://link.springer.com/search?query=Drug%20release&facet-discipline=%22Biomedicine%22
https://link.springer.com/search?query=Nanoparticles&facet-discipline=%22Biomedicine%22
https://www.springernature.com/gp/policies/book-publishing-policies



